[ Downloaded from tumj.tums.ac.ir on 2026-04-07 ]

FAD-V ¥ N9 age ) ol T 640 ;L)bp",ﬁhb_};ufj.k sl&isly (S euSiily dhao

Comigign (Glide b (552,400 31 BB (s Jgbw 31lod ;3 BCuwig pmd CuiiS (219, o 5]

gl ouiS i s Jehw

WA/ Gy )l PR AT e s

a.&&

Slp 1 Oy 55 bdshe ¢l @ pled Ol 5 3lu s 53 o3k sadshe o S5y /s 5 e
bes QUL addllas ol 53 sl o3 S o s sl e S md 5 lad ke A 5 55 ad gl Sl eslinad
o gl s s byt o Sl sud) slad s & (PCMOS) o s 0 sl b Sl iy slad e
b 53 &) Jaoe 0 G sige G s el W8S 15 ) 35 ol b S
Cdeas ad g e (LA o3l &3S 55, S Cdeas B-Mercaptoetanol s MCSF dL-3 (FBS 7.0 L RPMI
PSS 5 s SIS s mle 100 el (550 EGF HGF (551> (sl Jame 3 55,5 10
sl Sl il e s 5 o S 2 S s L (S35 58 50 S S
3 sz 250 DTZ ol (§5al 05 b el sodl 55 omed i o (ol sl 35 oS Lo
A S B s Iy sws P<2/00 5 ol oslizul One-Way ANOVA sy 5l Lsesls Losd 5 520 55 .08 8
s b ol & LD 5 POMOS (sladshos 4 5 03 1353213 MCSF 5 IL-3 4 ol 3 Wams i g0 claatil
ile 4l nled gladsbe 55058550 Adls G led S L 3 |y Slapd sl ladshe 4 ples 2Ll
AP<t/20) 55 PCMOS 5| 3 e Sl 32lod Sl ool lad shos 55 mle 53 (sl Olin 5 0050 1y (slad ks
Gladsh & PCMOs jlas Lalse &y slaceadlis b S8 o5 mle 5 dosl (23S0 HGF (EGF (g S te
O Sz 2lipld 5l ol sbadsle Gl pl il 4 a5 b dies G gl siSU)S
Al pled lacadls b CiS ) C_ujra});)-u&;r;! sladshe 4 dil 5 o (PCMOs) &y oo

LD b S sy mbe Sl sl G shas e 5 30 sliin U 5la i slad sho 1ol lals”

.,\:J};b)mqb‘):?d,\;h{‘rﬁmw;wbmjbou

Sladsbe & 04s bS53 L Jobe ples bageds sy ¢l

\FAA ekl

v 2 o [ ae
S el < 5 a8

U S g bl

P ‘f}tc PRIy Py |
el o gl caa sy

;‘j_f-ﬁjr‘/; PR ) ‘djjyﬂ/yj-r
Il e gyl cann g 51 ol

(K el alSs U3 4l 00, =T

.J/j::/gd:.,o_;_;/‘@}_)/d(.w/"/:

*
IS e 5l oS caso 5l 1 yms o ki 55

OVIONONAA & i IS (bt os S cpsle
CAVEXTYAY il

E-mail: havva.ch@gmail.com

4o dle

Lol d O3ges delos Gia L oaS Sldlas "l n iy e
Ldsle ool 53 (S5 sbulBaws b5 ol gbad sl cis
el 5 g Sl e gladgbe 4 WOT LS ke
RS eddelmil Ciliie glaglen 53 eddweds sbad
3ok Ol 3 ool ladshe ilime ¢l Joily 5 ol
Jorie (el lo Dol iS5l Cols o Sl ags oy

TFA e agr ) ) oyloi « £9 0,90 o i (K pale ol o K gy odSiils dloeo

S8 L asll e glad sk ((Stem cells) (saly slad shw

bl b e Lol Sny e gl o nxes sl i
o ‘.(Differentiation) mles LB 5 (Self renewal) (g3la 5355
5 K3 e (63 5douals by SS Laee 3 ditees 530 Lad sl
gl o dds sl 5l (& n U 5 e 5 ) e sl b
o2 ol gbadsle SULS ol aul pled ol 550 slad sl

—oal b Lol 3 53 5B a8 sl e Lol o ST bl b b


https://tumj.tums.ac.ir/article-1-174-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-04-07 ]

ollKas 5 soble [a Far

el VWA g B VYAA 3T 51 eyl olls (5508 s
s lwse L Wistar sl 5 glacs, 3l Gais ol 3 23 S
Ollg Gl 31 aS catin = U oler ogd>= 5 s b5 Yevgr
A osliad 3 g 0l g 4l oKL pyle 0 aSls

Fibroblasts Conditioned sy, b 25 5, @Lp g
S 035 31 coslinad 3y Cedls b slad s Media (FCM)
sl sl Jshe SOL 51 oS wal e Cé-rat brain fibroblast
ss2> 3 (Sigma Co., USA) DMEM iS L b 5 4 Ol !
Vo2 U/ml (Gibeco Co., UK) 58 - ¢~ L FBS 4oy Ve
5 CO 70 L 5Ll 5 pslogy ul Vevpgml 5 cdew o
e A S ad gl aS el 5l e S e3ls SIS YV OC (sles
wny s sk o) mle oS 5 1 s Stk s A
L L (Gibco Co., UK) RPMI-1640 L szl ,L 55 31 de
gl sl Y Sl s 43I FBS /) 5 RPMI-1640 kS
S e a3y iy Odeay 55 0l Sl g 5 andls y d ke )
A eslanal el g b ST s @L« Olgeay Yoo vrpm

05 Gl SS gladyle il 5 o) 5l oS0
s~ 3¢~ > Peripheral Blood Mononuclear Cells (PBMC) _Ja>s
w38 05 B Sl ansls S b el eslinad o35 S 5l e
Ot W0l 5 s 33, PBS L (YerU/ml) au s 05 S
(Sigma Co., USA) Histopaque-1083 (¢, JA\)TA., PBS L o5,
48 pazmn D a0 B35 0 e b gl OF e S
w5 4ards Yo Sdeas Histopaque-1083 5 odls3, O
s 05 GlanasS badshe 5 w8 Ssb sle Foog
L5 g 0l s ey 5 Sstes Jolb a3 a5 1, (PBMO)
Gl hteds kel Cowsey PBMC 5 A3 S L;)}T@;.- sl
Vo Sdeay YOUg o b bylies PBS L cOT o s S gtn
5 bylse PBS L Tsdoes Jol> ladsher 05 S 544 5l aiss
Sodedy YO0 g o L PBMC ol o SO G slateas Lyl
iy s Ol 3l sl b odis slad s 13 54k Sl akds Vs
Sl Tias kel Gy osSes S Loy edd
doys Vsl 53 beawgise PBMC sle 5l lacwsise
L3 bl clew bdhe cpl agd e Joli |, PBMC (glad shor
2l Sl L 0 SO S 4 050l SO sl 3 5l sy

Ol e RalS I ol G liie i e 56 SIS
LSS ps Subs) WSL sl sladsbe o i e Lt
gl S s ad sk o glie U (0 sl 4 anasly culis
sladsb 1 aslizad ol (Gl 4 cls i U Y g cals)
A I b el eSS sbadle sl s ool
Ol el gl ol W55 0 51 badshe ol Slpds Jlasal
FHE L s i sladbe LUls pde 5 Sl GV
St 6o, Sl e 5L W Sl o s 05
adshe cwlidcan 2wl 3 5 e Dbl 4y 5 ails Aol
e 3 blawsise el S Jsbe Lt mbe 3L 5 ol
< Slog ol gladsle bl bes Ol
IYA spde s s s wtle e skl s s
s Wlsbe ol imsie JS5 05 53 1 oS
5 bl ol SSa 5 dzes 0L 3 ol sl s SU
05 Ol Sl acam i ge S o0 plubid 1) a0 5L dalledias
Sz 5 W3l Sl 4 e S 0 Sl il s w
Tl zled sl Ol wie Dendritic Cells (D) sls b
S Jels ladde 5wl plsples B e sise
ladsbe gl 4 il sl ol Glakaos 55 gls55les
Gy L S BaaE s aS Olapd sl
ol glaas 8-"'\ aod oS Sl dues 3L Jshe 500l 3
gl s e ol A8 o e 1 Glae o3le S slse s RS
3y g e Jalge m5 5L 5 L e Sdb il il
A gl sSt a5 L lad e cpl il Ds ad e L
S Ssbis gladghe oSS s IL-6, M-CSF, GM-CSF, IFN-f
Fibroblast _zudlis b 45 sba) 551 o 5 b e il o
oI SSL eSS 5 b sad sk 5 Shes 55 Growth Factors (FGFs)
iS5 sladshe W s us o8 adllas nl Tl 2B
3 spled ke 53 ) e 0 Slawsise pled Sl G sl

WP QZJJ

2 dSia g3 53 (Invitro) aKis bl &) ot ol axdlas

VF9e rage o) ] oylo c £9 0,50 5 had iy pale ol ( ity oaSCils aleo


https://tumj.tums.ac.ir/article-1-174-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-04-07 ]

Ay gl 0aiiSuul 53 s lafslow & Cian pigo (sltiio b sipptolig S8 sladshew Splai s Locuedl g snd oS i) polo S/

ol e e 3 s S 6lol KOyl sV epl sl VY el
S e i a3l 13 5 5L SSl s alBs T B0 Sess Lad sl
e oyl ad gl 5 ods bt Ll C2S Lo e ol b
Lise Yml 6l a4 51l o 53 s 5422 PBS L ag
o e Sy See 5 5 sk 5 s S dlal s
N AS e K ol b 1y o sl slad 51 S DTZ Las
O WS o3 il S el sl s b el Ol Sl
Sl e SO s s d(plad 5 olospled =l 5l am) VY
23 osle S Sl o) A J RS s ks gladshe o) gl
Loy ool suT@z W S 3 S YemmolL 5 ae
S edz (Millipore Co., USA) o d gl ol s seaslsosl, oS
Gamma counter oKiws by el chle colg s
gl Ol e OSTeR A r)l.a.a (PerkinElmer lifesciences)
Lad g lame 3 ol &S Al fawi 5 5 ol @ 5 Joke 0500
oot bdghe wids X 5l e s s, IMML Sxal
B N R N L S C G R S (I W
e b ks ool s S 5= (Soniprep 150, UK)
b o sl CBle 5 Sae mle agds Ve deay 5 VO rTpm
(e oled 5 s (6, S el Ll gigenl sl ey b o)
SPSS aaliy b ol 5 ey S LSS 430 4w b ba el
One- Sy 3l Laesls agimd 53 S oy pm 5 ol V2 ol g
Dl oae P<t/00 Sldde 5 A eslixal Tukey’s test 5 Way ANOVA

RECIR rl;;»\Excel )\P\(’f;)) Lo 1o gad e 5 A as S L s

Laasl
Wy e 055 Sl (SSdsus Sk
AU oo bd ol s S5 S 5 SS6s S 2lad s
Ll 5 Gay s 3l da P-Mercaptoethanol 5 IL-3 (MCSF
G S 5 o de Sl F s edd 5S5 ol
o e edalis e J- 03 5 oUss son S
5 S o iy 1 lss s SUIS 5 0l pla) kel W 55
Sy Lsde FS o mokie bdshe pled d e J5b s
Jm}.ﬁj«fda:)}ydﬂiadbjawc)bldj;dl}

TFA e agr ) ) oyloi « £9 0,90 o i (K pale ol o K gy odSiils dloeo

slsiay PBMC slado jshie cpl 4 sl o e adshe
Les b oolen s VY ol &b a5 Jake Y/0-¥/0x)
esbesn el Veepgml 5 s oo VerU/ml L RPMI-1640
A3 S Sl cusb, TAr 5CO 70 XV OC s Cele 53 5wy

Ol s Obey plasl 51 dny tlacamsise 51 alos ke
lor T (63 Dl 53 L s g sdd D 0 S plad s
S oo 15 10T 51 68 sl sla o 4 i
Recombinant Rat Ong/ml a5lsl 4 Ll S ases (dias o
Recombinant Rat IL-3 beta */¥ng/ml (ProSci Co., USA) MCSF
B-Mercaptoethanol ;I V¥+umol/ml 5 (ProSci Co., USA)
cbSals 51 s s plsinled Sy (Sigma Co., USA)
o Ol e &S Al a Gy S Dded Cawgige Sl Sl
Comsisn Lo b gl BB ladshe 4 i sz s
J:45 Programmable Cells of Monocytic Origin (PCMOs)
s S

ol CiS e pled slge o 0T Osls 515 5 PCMOs iS
IS 05 S 55 b 8 plail S 5 Jley Sose 55 4 Ldyle
bas L PCMOS (S35 it 535 03 (oo mle il 5l Ay
05,5 53 Js b ase, FBS /N0 5 RPMI-1640 oo Lol CiS
Recombinant rat EGF \'ng/ml alsle o> Lo [l
Recombinant rat HGF ;| Y:ng/ml s (ProSci Co., USA)
o555 Y ymmol/ml (Institute of Immunoligy Co., Ltd-Japan)
S5 ommolml 5 aeadly b iS5 o5, mle 100 Aol
A S 15 sl ol 3 S 5, V0 ey 5 A s

S ekdesls ciS gladshe 555050 R S anlllas
oS s plg de e U ety IS e e
Sl S e e Sl pllSon b S oS
3 de gla Sy s CiS onss b s (S Sl
sl 05 S ol Can o pled s gyl ol e

Axs (DTZ) 0355 sobait] 5l L d sk lad )
O3 sog 31 Vemg il (b e 310 ) 55, VY 3
LS il e sl dee S > (Merck Co., Germany)
S35 10 °C glas 53 akds Yo Sdews 5 A3 S > (DMSO)

Shalr a gs a0 028 b 1 e s Gl e S


https://tumj.tums.ac.ir/article-1-174-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-04-07 ]

oLilKas 5 bls [sa AN

2l a3 S Lol 5 e S K5 e VL el
Geled ad e Sl o 1) s 0o dske 50855 Ll
0> Sl laes 15 S pmin | Lad o 015 e
5SS P B DL T S S sl S S S
ez o 0L 5 IS 5 sles 05 S slad she 6 2SS
w50 @l 0> ol SBlE il md s s e Ol
IV 5 A s oo e pled s plsnles e Sl d
CS LS ) e Y 5 03 Sk 005 sl B 5
Al e sl Clale s (g S 31l (Millipore Co., USA) RIA
o 335 L (P /00) (gobsime ST G55 55 Sles 058 )
A5 sl lad sk (olinled al e 55510 (b s a0l
Sl 5 es S8l IS 058 e 5 SOT b iles S

Y jﬁ)’)})) a3 dlﬁ d}ﬂ‘ Q‘}:ﬁ)) (P<'/'O> d)‘b@m

degin I8 5 5les slad b 20085, 5 35850 Y-S
S 03 5 A DTZ 55alK5 b5 x¥or pldSsp b sSas s Koo
=S 05,8 sladshe B (Llodsl 55 521 Ky 4 o sl s 15 &S

..5‘,.5‘;4 VS l.m)i sldas )‘ @JJJA.: K .U‘o.:JSS Py

g S5 e adshe () S0 s by glad sl 4 e
Wils 5o (Glad s Dla) S LSS @ bl (55855
oS WOl e 51 ol 5 63 S5 Iy oS J RS 05,8 sladsha
(B =Y S8 e oo U gk 5 002
el 15 gy Ky ol DTZ L 5l 51 Jol =k
37t sl SNt Gl p e pl &S Ll 5l 5 uS s
Slyme bl & Ll sladjlw olant ) sbay Ll 5 e e

Sl S b S sy Koo b gl (55185 50 Dl s 1) IS
Sladdn B (o) s 05 e A (5l K5, Oad) XY
555 YV 51 e a8l ples slad gh 1C 33 595 53 2ls5ples 51 ol

JrQ'M:,’a)/A.Z‘;q ajjdldwsxﬁjg/o}kam'b:ﬁlg oSy alzo



https://tumj.tums.ac.ir/article-1-174-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-04-07 ]

49 gl 0aiiSuul 53 s lafslow & Cian pigo (sltiio b sipptolig S8 sladshew Splai s Locuedl g snd oS i) polo S/

V¥ .

% VY
"1 3
R

'3\\ /A
ks

4, r
3

=
E

g o

s Slesd

ng/ml ce> 5 Johalyg,s o gl CLals Y- 505 503
e (P<r/00) s _ime iSla] ¥

A el sldsle g s a slees, S
U e 5 L sl —F ks G b &k (Al
W sly bl ples ole gladshe Sl e glaois o 5L
o Jilne =0 dits (555,55 Lgm sl ol slad sl
sladdw 5heslinal 5 W5 w53 oddS > IS ( ade
g opaie K3 dle @ Ule gl Gl e sl
il Lm0y 5 pFlS USS S e ol glad sk
ol Sl b cubs Ol 3l S o ks IS
e S Bl ol T sE S s b i 5SS
G ol s 8 sladshe 4 o e oD L L
el Sl 5 VL el gy 0 S84 Sleys sk
Ll e OLdl aee O slacwsise a5 sls OLES Ruhnke
S s s Lsd gyl IL-3 5 MCSF gla S gnle 50 o
Hepatocyte Growth Factor (HGF), s> ;3 o33, YO o9
sldske « Epidermal Growth Factor (EGF), Nicotinamide
S sl Ol g Pufe TS gy ple SSLSSL Ll 4k
shonles dese S5l A s e O Slalansise
G 3 g0 Lol 55 15 1y LS 5 OAS (S 500l 1 o,lss Ul
5 s b s Gl OIS sdiSa g Sllew s, dS «
NS SR 0 Gl Gnled Sk GOl Gid
e 0 iz A0S e Slepdsdl glad sl

BE) dfu\ﬂlsf Ua 9 IL-3 MCSF J:JU S cdjl...:l.\;- )\ Bl

TFA e agr ) ) oyloi « £9 0,90 o i (K pale ol o K gy odSiils dloeo

V¥
B *
fx VY I
7}‘ v
5 A
a —
% H U
Jx )“'S
Yo
3 e
Sy _
E
%n Y —

7 555 AAISTS

ng/ml > L&J}Lﬂ X3 @L&)A J:J‘,.-.v‘ clale Z\—J‘é‘,.u'
Al e (P<e/00) s sme Dl ¥

590 03 P 0905 sl Clle 5 (Y Sls5ed) 558 el sdalin
:)bJrZSaj)_fl{(P<'/'0)6)‘>L;'\MQW>")k~; c)‘)f);\‘\

(Y s sed)

Ol s Shas shyls slad shos b sdssandn sbadshe o500

ol as e Lol & 1) baalail b sl sk 5 Shee 25
el i B L e Kl Sl S 25 ol ol
Sladshe 5 S5 ool sladsle am ol adsho ¢l 5
Ul Gls s wlises s Olicd b fha i ool
Gldte s Sldlas T aies e b edu] sl ki,
Ll e ook sad s Slitie Ky oS ol o3ls 0L Sl g
Sluls OsmaSOb (ol e Sl ere Glagslen 51 L
boadaly s Ll TS 0l elegiise ssba | o 5 ol
Sl Jge s St Vb 5 ol e 5 4 Sl ¢l L]
Sl i 5 JlS )y ol gad sk 51 eslinad L oysanits
Gladshu 592 5o glaes; =) e 5123 S k5 s 15 (6350 Ll
ol S D s 508 Gl el Sl i ol
K e =Y Lledal s Slam gdre Y (g4, e,
@by sbde g8 Ol 8 S slagatls Sl


https://tumj.tums.ac.ir/article-1-174-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-04-07 ]

oLilKas 5 bls [sa Ve

S SIS L b Skl edle 5 en dsle
Sl el adple Sl eddmd 5 gl ChlE (g8l
gl i 5 S g e bk ) mle b3 sl SRl
ool 3 IS 5 el 3585 el SIS el s, K
55 s ek alily seta oF SGismbs o s & ool B3
ol Tl ek ey g ils s Sl sbadie Sl 6ok
(o SNl ss ke eog I Bl s edle el
S5l 3 6aS s 5 A w b coles RISl
bl b 228 sy b s e alples lad sl
5 L, pSU pl oS ol (FGFS) iadlus o L, sla, 586 (slls
S PSSL eSS s b sl s Shes s Oliglaes S
oy @l sleaa A ST 035380 &S sl Ol Tianjie .l
S eSSl proshl anng el S Lol s oS
SSL R sSS dsb s S E s dh o s lB )5 lad ST
Gldshe pled 5 Ad, Eol EGF ol ponay 355 o i by
oY w5l 0sd (Sl e ool sbad s 51 ol SOL Il
5 LS e a3 Nl Sl skiS s
Pdx1 ¢ odd b Cel (FGFs o3l sl 51) FGF2 5 B oy 551
G Sl S s s AdS L sSE S PAXT s e
3 gl eSS 5 0] Oly i gl LS pl sl e
b i 0l s b el 55 SO 25 sl
S1pls 5l Jeol Gladshe 8ty it ool 4 Ol e
ol sladsle @ pled IS o) ame 0 Glacem s
US55 EGF 5 HGF sl 3 5 Aol Ll b 53 (o gl
G Blg e opl & Ll by S a5 mle s Ao
s 3 4SOT deel 4 A3l s Sl Jbe sl it
2 Gl s S 4 S (2l 0 0 05 Sladansipe
oS el (55 JalS Oliss g 53 il s
Olge o aabobl Gl pisn) ol s opl 1g/ il
05 Sty pld ot s oS 0s) mle S
Ll 5 odsedl sksudy gbdse 4 o) e
SCOPEAL U (PPN T S PRI JCp N e " Al
G 3 0 S 93 5 p ke oSl Culem LoaS AEL o Y=Y erA

Sl 0l ‘f‘ 4.:4))‘ eli..f;.}‘: 6))TO§

Sliie b el BB sladshe a5 0l plasnled 55, 02
4 5ls QL gSae 2 Sn g S b () D S S 50
5 (0 USE) esp Comgise 31 SS 5 o3l Bl 51 ad sk
5 dole Gadse wl e ol Sl g Ll e U5
5 EGF HGF L3, sla, St I ot Cumgise gbinla
53 oSy b i gy mle a3 SIS 5 el 5 S
S St Gl pled Slepd sl glad e 4 55510 e
IS w655 D Sl A e cnl s d sk (558550 D s
Cowday laosls 555 (1 JS8) cnl o3 b ladshe @ el
53 (P2 /20) (lsome slE &S ek ey Slajlagad 5 el
shonbes S el el o) mbe 3 35 se G el Ol
Coli s OV Jlsed) Slad es 8 o L wilbples gbadle s
Ses 08 o ke D03 gl Olgs L3 (P<2/00) (ols sme
DTZ L (5015, =l oeren 5 (Y laped) das e 0L J 28
o.)wfc.:;f” sladsls & PCMO pled edasolis A -y J§.ﬁ.)
3 MCSF oS5 Oleys & muly 53 biamgipe ik oo () o
o L O e 5 03 Wy e glsipbes dLS3
(PCMOS) o 5o slie L los i badde opl 6,8 s
Solde "L 55 LS Cowsla 5 Gl sdbe & lS
O Glacausise das e 0L &S 3)ls sy lodes deline
L olys Cou sl slisle ladsle & Wlg o0 &y e
Sk e Zha0 sl 5l i il il Lol 4 sla, 556
@y 0,8 5158 1y Pluripotent (055 ,0) Slacaw sige 3l Giie
wiS bdle ol G 5 G0 S 4 ar s L oadl
OF sy 8 s dlSe Tl 33 POMOS L 55 e
S Sl =l s Cl jaslal e 558 e sl PCMOs
Ysyls i dul o opl 45 L3 M-CSF oS 5
SIS EGF 3 HGF Ay b, sSt 3l pled d e 5 L
5> led Gl g oDl s b SIS s mle s el (S0
OSE ot plol Dk 5l (Sol 3 23S elizal PCMOs
S (Ye=Yemmol/ml) S8 oYL cble o« ol sas U
Ase sladshe @ ool sladshe b Cgr 55 558 oSl
Sdshe Coaay bad sho sdoms (30l o 5 035 (g
s S s S8 S eslinad adlas opl s s S e

VF9e rage o) ] oylo c £9 0,50 5 had iy pale ol ( ity oaSCils aleo


https://tumj.tums.ac.ir/article-1-174-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-04-07 ]

VN

Chapari H. et al.

References

. Watt FM, Hogan BL. Out of Eden: stem cells and their niches.

Science 2000;287(5457):1427-30.

Parivar K. Stem cells biology. In: Parivar K. Embryology. 8" ed.
Tehran: Mobtakeran Publications; 2008. p. 306-20.

Khodadadi L, Jafari H, Farrokhi A, Pirouz M, Baharvand H.
Production insulin producing cell and diabetes treatment. In:
Baharvand H. Differentiation and Application of Stem Cells.
Tehran: Biology Home Publications; 1387. p. 163-89.

Tierney LM, McPhee SJ, Papadacis MA. Current medical diagnosis
and treatment international edition. New York: Lange Medical
Books, McGraw-Hill; 2002. p. 1203-15.

. Vaca P, Martin F, Vegara-Meseguer JM, Rovira JM, Berna G,

Soria B. Induction of differentiation of embryonic stem cells into
insulin-secreting cells by fetal soluble factors. Stem Cells
2006;24(2):258-65

Swirski FK, Nahrendorf M, Etzrodt M, Wildgruber M, Cortez-
Retamozo V, Panizzi P, et al. Identification of splenic reservoir
monocytes and their deployment to inflammatory sites. Science
2009;325(5940):612-6.

Ruhnke M, Ungefroren H, Nussler A, Martin F, Brulport M,
Schormann W, et al. Differentiation of in vitro-modified human
peripheral blood monocytes into hepatocyte-like and pancreatic
islet-like cells. Gastroenterology 2005;128(7):1774-86.

Pufe T, Petersen W, Féndrich F, Varoga D, Wruck CJ, Mentlein R,
et al. Programmable cells of monocytic origin (PCMO): a source of
peripheral blood stem cells that generate collagen type II-producing
chondrocytes. J Orthop Res 2008;26(3):304-13.

Smith RS, Smith TJ, Blieden TM, Phipps RP. Fibroblasts as
sentinel cells. Synthesis of chemokines and regulation of
inflammation. Am J Pathol 1997;151(2):317-22.

TFA e agr ) ) oyloi « £9 0,90 o i (K pale ol o K gy odSiils dloeo

1

—_

12.

13.

14.

15.

16.

17.

. Mazzucchelli R, Amadio M, Curreli S, Denaro F, Bemis K, Reid

W, et al. Establishment of an ex vivo model of monocytes-derived
macrophages differentiated from peripheral blood mononuclear
cells (PBMCs) from HIV-1 transgenic rats. Mol Immunol
2004;41(10):979-84.

. Neshati Z, Matin MM, Bahrami AR, Moghimi A. Differentiation of

mesenchymal stem cells to insulin-producing cells and their impact
on type 1 diabetic rats. J Physiol Biochem 2010;66(2):181-7.

Stock PG, Bluestone JA. Beta-cell replacement for type I diabetes.
Annu Rev Med 2004;55:133-56.

Zhao Y, Glesne D, Huberman E. A human peripheral blood
monocyte-derived subset acts as pluripotent stem cells. Proc Natl
Acad Sci U S 42003;100(5):2426-31.

Tang DQ, Cao LZ, Burkhardt BR, Xia CQ, Litherland SA,
Atkinson MA, et al. In vivo and in vitro characterization of insulin-
producing cells obtained from murine bone marrow. Diabetes
2004;53(7):1721-32.

Roche E, Jones J, Arribas MI, Leon-Quinto T, Soria B. Role of
small bioorganic molecules in stem cell differentiation to insulin-
producing cells. Bioorg Med Chem 2006;14(19):6466-74.

Chen LB, Jiang XB, Yang L. Differentiation of rat marrow
mesenchymal stem cells into pancreatic islet beta-cells. World J
Gastroenterol 2004;10(20):3016-20.

Timper K, Seboek D, Eberhardt M, Linscheid P, Christ-Crain M,
Keller U, et al. Human adipose tissue-derived mesenchymal stem
cells differentiate into insulin, somatostatin, and glucagon
expressing  cells.  Biochem  Biophys  Res  Commun
2006;341(4):1135-40.

18.Jiang J, Au M, Lu K, Eshpeter A, Korbutt G, Fisk G, et al.

Generation of insulin-producing islet-like clusters from human
embryonic stem cells. Stem Cells 2007;25(8):1940-53.


https://tumj.tums.ac.ir/article-1-174-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-04-07 ]

Tehran University Medical Journal; Vol. 69, No. 11, February 2012: 695-702

Effects of fibroblasts conditioned media on differentiation of
programmable cells of monocytic origin to insulin-producing cells

Havva Chapari M.Sc.”

Farah Farokhi Ph.D.!

Nowruz Delirezh Ph.D.?
Shahram Javadi Ph.D.}
Fatemeh Tanhaye Kalate Sabz
M.Sc.!

1- Department of Biology, Faculty of
Science, Urmia University, Urmia,
Iran.

2- Department of Immunology,
Faculty of Veterinary Medicine,
Urmia University, Urmia, Iran.

3- Department of Clinical Sciences,
Faculty of Veterinary Medicine,
Urmia University, Urmia, Iran.

*
Corresponding author: Dept. of Biology,

Faculty of Science, Urmia University,

Urmia, Iran. Postal Code: 5715915199

Tel: +98-914-4030280

E-mail: havva.ch@gmail.com

Abstract Received: April 23,2011 Accepted: May 25,2011

Background: The characteristic of stem cells in self renewal and differentiation to
different types of cells has stimulated the interests for using stem cells as a starting
material for generating insulin secreting cells. We’ve evaluated the differentiation
potential of Programmable cells of monocytic origin (PCMOs) into insulin producing
cells effected from the growth factors and fibroblasts conditioned media (FCM).
Methods: Peripheral blood monocytes of rat were cultured for 6 days in RPMI with 15%
FBS, B- mercaptoethanol, MCSF and interleukin-3. Then, these cells were incubated in
differentiation media with HGF, EGF, Nicotinamide, 15% fibroblasts conditioned media
and glucose for 15days. Morphological differences of cells were studied by invert
microscope. In several stages, the amounts of insulin in supernatant of cells were
measured by radioimmunoassay kit. Also productions of insulin from differentiated
cells were studied with DTZ special staining.

Results: In response to MCSF and IL-3, monocytes dedifferentiated. These
programmable cells of monocytic origin (PCMOs) were capable of differentiating into
insulin producing cells in differentiation media. The morphology of differentiated cells
was similar to Beta cells and the amount of insulin in supernatant of differentiated cells
was much higher than PCMOs (P<0.05).

Conclusion: HGF, EGF, Nicotinamide and fibroblasts conditioned media are
differentiation factors of PCMOs into insulin producing cells. According to the results
insulin producing cells can be differentiated from programmable cells of monocytic

origin in presence of fibroblasts conditioned media.

Keywords: FCM, linsulin-producing cells, PCMOs.
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